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(54) SERIES C-SYSTEM INSULATION POWER SUPPLY 

(57)Abstract 

PROBLEM TO BE SOLVED: To improve a capacitor insulation type power supply by 
connecting a non-insulated auxiliary power supply to an AC voltage source, further 
connecting in series a capacitor, a reactor and a diode rectifier to a high-frequency 
power supply provided in this auxiliary power supply, and moreover forming a small 
capacity insulation power supply. 

SOLUTION: A non-insulated auxiliary power supply 3 is connected to a commercial 50 
Hz or 60 Hz AC 200 V power supply 1, in addition to a main circuit 2 of several kW 
consisting of a diode-rectified DC power supply PN, power transistor and load or the 
like. A high-frequency power supplies Q1, Q2 is formed in the auxiliary power supply 3, 
capacitors C1, C2, reactor L and diode rectifier D are connected to these high 
frequency power supplies Q1, Q2 to form a small size serial C-system insulation power 
supply 5. As a result, a loss of zener diode can be suppressed by conducting the 
feedback control. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



tClaim(s)] 

[Claim 1] The serial C method insulation form power source characterized by acquiring the insulating power source of small capacity 
further by connecting non-insulating auxiliary power to the source of alternating voltage apart from a main circuit, and connecting a 
capacitor, a reactor, and a diode rectifier to a serial to the RF generator prepared in this auxiliary power. 

[Claim 2] The serial C method insulation form power source according to claim 1 characterized mainly by applying to the actuation 
display of an electric product or a device. 

[Claim 3] The serial C method insulation form power source according to claim 1 characterized by setting to 10mA or less the current 
at the time of the ground of the electric product to which a power source is supplied, or a device. 

[Claim 4] the time of setting the impedance in the RF of said capacitor and a reactor to 1-/omegaC and omegaL (omega: angular 
frequency), respectively — omegaL>1/omegaC — the serial C method insulation form power source according to claim 1 characterized 
by making it fill relation. 

[Claim 5] The serial C method insulation form power source according to claim 1 characterized by replacing with said reactor and using 
resistance. 

[Claim 6] The RF generator in said auxiliary power is a serial C method insulation form power source according to claim 1 characterized 
by being one inverter of a vertical one arm each. 

[Claim 7] The RF generator in said auxiliary power is a serial C method insulation form power source according to claim 1 which 
considers as the inverter of vertical two arms each, and is characterized by inserting the capacitor of the same configuration, and the 
series circuit of a reactor in this. 

[Claim 8] The serial C method insulation form power source according to claim 1 characterized by performing feedback control of 
output voltage. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for various electric products, and relates to a suitable insulating form power source, 

especially its amelioration. 

[0002] 

[Description of the Prior Art] The auxiliary power used for the drive of the actuation control power source used as the brains section, 
i.e., CPU, a display lamp, a cooling fan, and a relay etc. is un-insulating in many cases. The control unit as a part which people touch 
directly or indirectly and operate among the auxiliary power of this not insulating has the case where he wants to carry out insulating 
separation with a main circuit. Moreover, even if people do not touch, the case where he wants to supply a small power source is in a 
part to carry out the insulation for bearing the ground and an external noise. As such a power source, for example, an insulating power 
source is prepared independently conventionally, and there are some which communicate with non-insulating auxiliary power, a photo 
coupler, etc. 
[0003] 

[Problem(s) to be Solved by the Invention] However, generally an insulating power source has the problem of becoming expensive. On 
the other hand, the power source by "the DC-DC converter by capacitor insulation of the Heisei 6 Institute of Electrical Engineers of 
Japan semi-conductor power conversion study group, SPC-94-18, and 1994 announcements", i.e.. a capacitor insulation method, is 
mentioned as a technique applicable to this invention. Therefore, the technical problem of this invention is shown in aiming at 
amelioration of a capacitor insulation method power source. 
[0004] 

[Means for Solving the Problem] In order to solve such a technical problem, in invention of claim 1, it is characterized by acquiring the 
insulating power source of small capacity further by connecting non-insulating auxiliary power to the source of alternating voltage apart 
from a main circuit, and connecting a capacitor, a reactor, and a diode rectifier to a serial to the RF generator prepared in this auxiliary 
power. Invention of above-mentioned claim 1 can set to 10mA or less the current at the time of the ground of the electric product to 
which it can apply to the actuation display of an electric product or a device (invention of claim 2), or a power source is mainly 
supplied, or a device (invention of claim 3). 

[0005] the time of setting the impedance in the RF of said capacitor and a reactor to 1-/omegaC and omegaL (omega: angular 
frequency) in invention of above-mentioned claim 1, respectively — omegaLM/omegaC — it can make it possible to fill relation 
(invention of claim 4), or it can replace with said reactor, and resistance can be used (claim 5 invention). Furthermore, in invention of 
above-mentioned claim 1. the RF generator in said auxiliary power can be one inverter of a vertical one arm each (invention of claim 6), 
or the RF generator in said auxiliary power can be used as the inverter of vertical two arms each, and the capacitor of the same 
configuration and the series circuit of a reactor can be inserted in this (invention of claim 7). or feedback control of output voltage can 
be performed (invention of claim 8). 
[0006] 

[Embodiment of the Invention] Drawing 1 is the circuit diagram showing the, ge start .of implementation of this .invention. The several kW 
main circuit which consists of DC power supply PN and the power transistor with which 1 carried out commercial 50 or AC200V 60Hz 
commercial power source, and 2 carried out diode rectification of this, a load, etc., and 3 show non-insulating auxiliary power. Although 
the serial R method which connected resistance to the switching regulator, the power source, and the serial, the serial C method which 
connected the capacitor at the power source and the serial are considered variously at this auxiliary power 3, it considers as two 
outputs of 24V and 5V by the serial C method, and direct continuation of the terminals N and n is carried out here. CPU1 connected 
with 5V is formed as main objects for control of this equipment, and manages control of the power transistors Q1 and Q2 which 
constitute Relay RY, Fan FAN, and the small power source of high frequency. 

[0007] 4 is an actuation display and is a part which displays the condition of equipment with a light emitting diode, or pushes the 
contact of a touch panel with a finger, performs switching operation, and inputs operator command, such as starting and a halt, into the 
body of equipment. For example, between a finger and a contact although it insulates with about 0.1 mm strong insulating film 6. when 
dielectric breakdown should occur in this, it may become the major accident which participates in a human life directly. A non- 
insulating method is permitted only to the particular application which the limited man operates, although there is usually 5kV or more 
of withstand voltage of a film and it is generous enough. For this reason, he forms another CPU2 in a control unit, and is trying to 
insulate in CPU1. 

[0008] Here, the level of an insulation poses a problem. That is, when it is several A or less [ in which 1 equipment does not break ] as 
a ground current which flows when the actuation display 4 should carry out the ground, even if a ground current number A Flows, an 
earth leakage breaker operates without equipment breaking, and the insurance of equipment and the body can be secured. 

2) When the body is several safe mA or less, suppress a ground current to several mA sufficiently lower than the 10mA of the risk level 
number of the bodies. It is almost safe even if an earth leakage breaker does not operate. 

3) Hold down without the leakage current to the ground current below several microA. Important for a measuring instrument, others, 
and a particular application. 
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Although which case can be considered, it is appropriate to choose the 2nd above-mentioned term with the various electric products 
containing an electrical home appliance. 

[0009] The small transistors Q1 and Q2 as a small power source of the high frequency shown in drawing 1 are turned on and turned off 
by turns, and the high-frequency ac electrical potential difference of 12V of hundreds of kHz is generated from 24V direct current 
Then, by CI, U the diode rectifier, and C2 grade When the operating power source ( drawing 1 shows as a serial C method insulation 
smallness power source 5) of about 0.2mA, and 5V and 1 W shall be obtained, the value of C1 and C2 which hold down the value of a 
ground current to several mA or less is about 0.02 micro F. 

It turns out that it is set to C1+C2=0.04microFf=60HzE=200V ground current it=2pifCE=3.02mA, and conditions are fulfilled. 

[0010] In order to rectify the current from the above-mentioned RF smallness power source and to obtain about 0.2A and 5V E=12- 

6=6V (this assumes lengthening by six [ V ] from supply voltage, although outputted 5V.) The proper frequency f and an inductance L 

are set to f=270kHzL=50microhenry again. Capacity C as a serial value of the above C1 and C2 C= 1/(1 / C 1+1 / C2) = 0.01 micro F 

to the high frequency current ih is ih=E/(2pifL-1/2pifC) =0.232A (about 0.2A). 

A next door and conditions are fulfilled. 

[0011] Here, the reactor L inserted between the transistors Q1 and Q2 as a small power source of the high frequency within a power 
source 5 and diode rectifier D carries out important work. That is, the current ic in case this L does not exist is set to 
ic=2pifCE=0.102A. and is quite smaller than the above. And if supply voltage (12V) is higher than output voltage (5V) enough, in fact 
only by C. smooth rectification cannot be performed, but smooth rectification can be performed only after there is U and it will be said 
that sufficient current can be supplied. Moreover, when setting the impedance of C and L to 1-/omegaC and omegaL (omega: angular 
frequency), respectively, also experimentally, it is confirmed that it is good to make the ratio about into about 3:2. 
[0012] That is, the synthetic impedance Z of C and L is Z=j (L-1/omegaC of omega). 

It is because the big output current can be taken by C with more nearly same having come out and making Z small, and is made the 
lagging current as L> 1/omegaC of omega because it is also indispensable business for Q1 and Q2 to operate to stability by the RF. In 
addition, since it will not be stabilized if the above-mentioned ratio is brought close to 1:1 and it changes into a series resonance 
condition, the device of adding R then is needed. Moreover, if it does not care about loss; only R is usable instead of L In addition, 
although it became clear that various capacitor insulation methods like SPC-94-18 are proposed as a result of investigation, it adds 
that there was nothing that uses L in order to perform smooth rectification and to supply sufficient current. 

[0013] Although the small power source of the high frequency within the serial C method insulation smallness power source 5 was 
considered as the half bridge configuration of Q1 and Q2 in drawing 1 , by considering as the full bridge configuration of Q1-Q4 like 
drawing 2 , preparing LI and L2 and considering as vertical symmetry structure, a noise can be decreased (negating a noise) and 
stability can be increased. Moreover, if Controller Reg performs feedback control through a photo coupler etc. so that output voltage 
may become fixed 5v. loss by zener diode can be suppressed and a power source with little loss can be offered. 
[0014] 

[Effect of the Invention] According to this invention, as auxiliary power of the part from which insurance, such as an actuation display, 
poses a problem, since the serial C method insulation form power source was used, a cheap and practical insulating power source is 
realizable. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the gestalt of implementation of this invention. 

[Drawing 2] It is the circuit diagram showing another example of the insulating smallness power source shown in drawing 1 . 
[Description of Notations] 

1 [ — An actuation display 5 / — A serial C method insulation smallness power source, 6 / — Insulating film. ] — AC power supply. 2 
— A main circuit, 3 — Non-insulating auxiliary power, 4 
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